mt&mmm 

(43) S®^BBB 
2003 ^4 17 0 (17.04.2003) 




DnilllBllilllllllilDIHII 



PCT 



(io) mf&'&mm^ 
WO 03/032407 Al 



(51) m&ftftftm 7 : HOI L 33/00. C01B 

33/20, 25/45, C01G 45/00, C01B 17/00 



(21) m&mmw^t 

(22) m&&mB: 

(25) m&mmo'mm: 

(26) SB**§a0>#ig: 



PCT/JP02'10128 
2002 *£9 £ 27 B (27.09.2002) 

a*f§ 
a*^ 



(30) Sftlt^-*: 

^2001-305032 2001 *f lOEl B (01.10.2001) JP 

(71) mmx(^m^<^x<Dmmm\z'o^x): ®tw 

(MATSUSHITA ELECTRIC INDUS- 
TRIAL CO^LTD.) PP/JP); T 571-8501 XWLfa PIErfi 
1 0 0 6 Sife Osaka (JP). 

(72) smrn-, *>^tf 

(75) sg^^/mKA r*SICOlxT<D^;: lfflB«^ 

<MAEDA,Toshihide) [JP/JP]; =f 891-1204 HiftA!! M 
IS Arfi 7EIF3fe>rfi2-5 2-B Kagoshima (JP). 



= (OSHIO^hozo) [JP/JP]; T 573-1 106 *|RJff tt^ 
m BrM^ 1-1 3-20-401 Osaka (JP). SfB £K 
(IWAMA,Katsuaki) [JP/JP]; T 565-0851 ^S5^ Ifcffl 
TP ^MUjE 4-3 9-E 6 0 4 Osaka (JP). JtJR If* 
(KITAHARA,Hiromi) [JP/JP]; T899-2501 jEjftM B 
SS5 ^*KS0TT^n 6 2 3 Kagoshima (JP). 

(74) ftSA; iftS ft. tt(MAEDAJf iroshi et al.)s T 550- 
0004*R#^HRfliaBW*Bri Tg4f8^W 

fcf JU Osaka (JP). 

(81) ft£S (SW;: CN, JP, KR, US. 

(84) *B£S(l£igt>: 3 — □ (AT, BE, BG,CH,CY, 

CZ, DEL DK, EE, ES, FI, FR, GB, GR, IE, IT, LU, MC, ML, 
PT, SE, SK, TR). 



3 (54) Title: SEMICONDUCTOR LIGHT EMITTING ELEMENT AND LIGHT EMITTING DEVICE USING THIS 
= (54) &WO)%&: ¥»##BA*^fcC*l*ffl^fc»3tftK 





rt \°o° o o o° 
'* o 

:> o 





t*** (57) Abstract: A semiconductor light emitting element comprising a combination of a near ultraviolet LED and a fluorescent sub- 
2 stance layer containing a plurality of fluorescent substances that absorb near ultraviolet ray emitted by this near ultraviolet T .ED to 
^ emit fluorescence having a light emitting peak in a visible wavelength region, the fluorescent substance layer containing four kinds 
fT) of fluorescent substances, a blue fluorescent substance, a green fluorescent substance, a green fluorescent substance and a yellow 
O fluorescent subslance. Accordingly, the semiconductor light emitting element makes up for lowering in light flux due to red-based 
^ light emission low in luminous efficacy by means of yellow-based light emission comparatively high in luminous efficacy, provides 
O white-based light excellent in terms of color balance, and emits high- light- flux, high-Ra white-based light 

O m^i 
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£^&i£&«.LED<$^lcrii5t£ttLED^^)£s C0)ifi^^LED^»[Ojg^ 
J*3te£l»l|XL-C, 380nmfel±a.O780nmiaT0)pr^jgg^HF«ifCf§*t 0 — ^ 

% m =f- 1* , *r m m. # & k £ « <s * m # ft ^ m * * y * m * « <z> ® -e m. *i % tz #> % 

fcfc\ *BJ«BST'I4, CIEfeJgDKfclt&SgjfcfeJtjjli (x, y)#, 0. 21 ^x^O. 
48,0. 19^0. 45<Di£artlCfe-S3te£afe^3fe^^gLTLN^ 0 

CO^fc^teSlftfPiiF-tLTI*, «*f£, nm¥t 1 -246857^#g % !f# 
§82000-1 83408^$>f8 s f#S20O0- 5099 1 2-«f ^38X1*15112001 - 1 

ftMWl 1 -246857#^#g[Z|*, -SSS(La,. s . > Eu x Sm > ) 2 0 2 S(fcKU, 0. 

01^x^0. i5,o. oooi ^ y ^o. 03) x-mz*iz>mmt^> 
m^^^^mnLEDtm^^x^^m^m^m^mim^x^^. 

*fcs 1#§I¥1 1 -246857-^^^-Cfi, mU^1t%Wt.. flfe<35Wfe, 

f#i@2ooo- 1 834os-§-^^(cii, mtx ') ^it-^^m^xm^tzm 
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(1 )— 3£3£(M1 . Eu) 10 (PO 4 ) s CI 2 (5£4 J , Ml f*Mg, Ca, Sr&tfBaCDf^b 

^li*i^ii?^<iht-o(D7c^^a-r)T?ll©W[cg$tt-i)2fili(DJ.-Pt 0 '!7A# 

(2) — figi£a(M2. Eu)0-bAI 2 0 3 (iE<K M2l*Mg, Ca. Sr, Ba, Zn ( Li. Rb 
&ZfCs<DWfr*mi£fr&&t£<t&~^®7im&mL. aRUblia>0, b>0. 0. 
2^a/b=g1. 5$^S-T^|it(i-e&5)-e|IS6*Jl^^$+l.-&2lia)J.-Pt°'t7A# 

(3) — lB3£a(M2, Eu v , MnJ O -bAI,0,(ft4i . M2f*Mg. Ca, Sr. Ba, Zn, 
Li, Rb&tfCsO)mfr*m£foh'Pte<t^ — ^<D7im : &^> a. b. vS^wlia 
>0. b>0. 0. 2^a/b^1. 5. 0. 001 ^w/v^O. 6$ jgS^"-5lfefliT?fc^) 

-c?HSfi*ji-a^^2«a>j.-Pt 0 ^AS^^>^>ftST;u5>^m^3fe<* 0 

£f=. n&&m%#tLTiZ, -^5t(Y 1 . x . y Gd,Ce y ) 3 AI 5 0 1I (5eEb,xRU:y[* 
0. 1 ^x^O. 55. 0. 01 ^y^O. A^M^-iT ^WL^X XmnftlzmZtl&S 

*f=. $#^2000-50991 2-^$fif::[±. 300nmUi±a-Q370nmJUT<Z)a6 
^fMJ^I=^3fet°— ^^^-T-S^^LEDt. 430nmJM±fiO490nmfelTOiES 
«*IC**e— 5&GiT%n&1&!tbfo£> 520nmJJi±aO570nmmT«)^^ 
^^l=^3tt°— i7^WT€)^fe^3fe*<i:, 590nm)5l±lO630nmElT©H 

TfiZtlTl^oZn^Wtemibm^XlZ. WfegfttttLTI*. BaMgAl t0 O 17 :Eu. 
Sr s (PO + ) 3 CI:Eu,2nS:Ag(L^-r*ttfl^tt 0 — i7^S(±450nm)^. 
tefcL-Cte. ZnS:Cu(^l3fetf— ^jffi^55Onm)^PBaM g AI 10 O I7 :Eu. Mn(M 
tf-^gSISnm)**. ^fe$3fc&<!:L-CI*. Y 2 0 2 S:Eu 3 *<fgftt:-*;fcS628 
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nm), YVO 4 :Eu 3 *(^3fet°-^iSS620nm). Y(V. P. B) 0 4 : Eu 3 *(S63fcfcf — >7 
»l615nm), YNb0 4 : Eu 3+ (fgfttf — ^Stg61 5nm) . YTa0 4 : Eu 3> (Sgpfctf 
—• j7»^615nm).[Eu(acac)3(phen)] (SS&tf— £ jg«61 1 nm) 1^*1 

&H2001 - 1 43869#^^IC[±, ^i*tMH3feli:L, 430nmEJT 

a)#^~i£^n«>«?fi^a(c^5ttf-^wr^%<SLED % xii, mmmmz& 

ZtlXl^&o C©^frfl3fe0^T'li. WfeU^fttLTte, Sr 2 P 2 0 7 : Sn 4 \ Sr 4 
A[ 14 0 2S :Eu 2 \ BaMgAl 10 O 17 :Eu 2 \ SrGa 2 S 4 :Ce 3 \ CaGa 2 S 4 :Ce 3 \ (Ba, S 
r)(Mg, Mn)AI )0 O I7 :Eu 2 \ (Sr. Ca. Ba. Mg) 10 (PO 4 ) 6 CI 2 : Eu 2 \ BaAI 2 SiO 
e :Eu 2 \ Sr 2 P 2 0 7 :Eu ! \ Sr 5 (P0 4 ) 3 CI : Eu 2 \ (Sr. Ca. Ba) 5 (P0 4 ) 3 Cl : Eu 2 \ 
BaMg 2 AI 19 0 27 :Eu 2 \ (Ba. Ca) 5 (P0 4 ) 3 CI : Eu 2 \ Ba 3 MgSi 2 O s : Eu 2 \ Sr 3 Mg 
Si 2 O e :Eu 2+ ^fflL>e,^L, StfeM3fe<*tL-Cr±. (BaMg) AI I6 0 27 : Eu 2 \ Mn 2 \ Sr 
4 Al 14 0 2S :Eu 2 \ (SrBa)AJ 2 Si 2 O s :Eu 2 \ (BaMg) 2 Si0 4 : Eu 2 \ Y 2 SiO s : Ce 3t . 
Tb 3 \ Sr 2 P 2 0 7 -Sr s B 2 0 7 :Eu 2 \ (BaCaMg) 5 ( P0 4 ) 3 CI : Eu 2 \ Sr 2 Si 3 O s -2S 
rCI 2 :Eu 2 \ Zr 2 Si0 4 - MgAI M O l9 : Ce 3 *, Tb 3 \ Ba 2 Si0 4 :Eu 2 \ Sr 2 SiQ 4 : Eu 2 \ 
(BaSr)Si0 4 :Eu 2+ *«ffiLNf,H. ^feg&fctLTIi, Y 2 0 2 S : Eu 3 \ YAI0 3 : Eu 3 \ 
Ca 2 Y 2 (Si0 4 ) 6 :Eu 3 \ LiY 8 (Si0 4 )„0 2 : Eu 3 \ YV0 4 :Eu 3 \ CaS:Eu 2 \ Gd 2 0 3 : 
Eu 3 \ Gd 2 0 2 S:Eu 3 \ Y(P. V) 0 4 : Eu 3+ #ffll^*tTl^ 0 

t^.n&^m^tn^mM^mm-om^(DM^^x&&m^t:n^ 
■%&.o®.$i<j)*Fmfr&%m=i-x>\z. M&m&ftfotLx. itriBYAG^m^^^ffl 

DA«»0360nm^±fi0400nmJaT©i6^n3t<Oia)SgICefeoXffi:Ay^^pfe 
iff. 400nmJU±fiO530nmiaT<?)#fe^3 , 6(7)ll^T-ellfe3t^^^I^-C]fe 
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ftmm^ft&'AtilX'&Zo BU&Lf::^ H2001 -143869#&fgfC(*, Ba 2 SiO 
4 :Eu 2 \ Sr 2 Si0 4 :Eu 2 \ Mg 2 Si0 4 :Eu 2 \ ( BaSr) 2 SiO„ : Eu 2 \ (BaMg) 2 SiO 

*<fi3fe^j^co)S^t>if &L^t*,£tix^& 0 ^o)'jkm'&mztvw.<i>m 

Wtt, jfi^HLEDi. Wfe^. $ife^ Hfe^, ^fe^CD^^jfe^^iii^^^-a- 

i^fe^, fr&&(D3mm<Dmmib&®<D%ftizzmfrGt>i£x*3:z>¥m 
un^%m%^a>mMa>m i )x\^. cami^ooi -i43869-^igi=:fe® 

S*l£>Sr 2 Si0 4 :Eu 2+ 3£it&i£ifcft:[i, ZLO 0$§H*i £m&H> 

m^»r*fey.^^<ttiifflWicffit\<b*L^Eu 2 ^5fe*iD^*i]S(=EuJS^<o 

£&/<SrJii^<D§& + EuJl^-<Di&) :x)*< % O. 01^x^0. 05<D^fflrt-ett 
HSr 2 Si0 4 :Eu 2+ (ar' -Sr 2 Si0 4 :Eu 2 *)(±. ~ 575nmftj£lCf§^t 0 — 

t&GTZn&ft&l&'On.&mnft&X&y . i&£HiSr 2 Si0 4 :Eu 2+ (£ -Sr 2 Si 
0 4 :Eu 2 *)fi, 3K^545nm#i£lCfl3fet°— ^^^-T^i^fe^^SStO^fe^^pfe^ 
■efe^o LfcA«ot, #1112001 -143869^fg[CiB»a>Sr 2 Si0 4 :Eu 2 *Sjife 
^5fe^tt.m^ B lSr 2 Si0 4 :Eu 2 ^3t^tM^-rctA«T?^^ 0 

CCtf . Bfiie&it&g3feftlCO^TmBJ-t-g><t. ft5fE^<E>, (Sr I . a3 . b3 . lc Ba a 3Ca b3 
Eu x ) 2 Si0 4 <D,t^^-em$tl-5^ B 1^^3fet*:(fcfc*L, a3, b3, xit. O^a 

3^ k o^b3^ i s o<x< i A<*q&*fci**. mtzmMm&jt 
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g0^fflrtT?£«b^3m3fcte^&3C£#ft£;KTU3o I 70~350nm 

l^(J.EIectrochemical Soc.Vol.1 1 5» No.1 1(1 968)pp.1 1 81 -1 1 84 #BS) 0 

l**HB0I*]\ $rtLED*T. LEDgE?£#]\ LEDm^mst') Zfc<%%mW.£'£ 
<bC^-e. i£^^LED^Ife(7)^3fe{*^#trS*<*Mi:^«i^^t)l±f=^ &3fc© 

ti*-e+^*$HtLN^^fctoic v i&ife^gjfcfts ^fe^gafci* 

C«fcl^S-r^ 0 Wfe&, ^fe^. ifelO) = II^(0M3fe*A<StO3fe0);Ife, 
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Wfel^s ^fe^fl) = M<D!i5fci*#fc03fetf>;:SfeK *oT. ^JST* 

0. 48, 0. 1 9^y^0. 450|BSIICfc^&fe^^^*J[Oit£^^fg3fe^^^feoT. 
ME^3t«:JlJb < >400nmfel±S.O500nm*^(DMmiieiCfg5fet o -^^^^- 
§tfei0SM«COffeIS3feft:i, 500nmJJl±S.O550nm*^|<DjSS^ 

Cd-e»l&IBi£^M-LEDI*, ^LED£#fr250nmJ*l±fiO410nm&T<D 

^<Dm%2. MfeommZ, :3*K 3§5fc&Jgfc«!:a>M£a^ S?£l,I^LEDIi30 
0nmJiL±aO410nmJaT0)K^^liEI=fl^e-^$^-r^3t^SlOi£^M-L 
ED. J:y»^L<I*. 350nm£^*aO410nm&T©$:Biiigincf£ftfc°-->7£ 
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&%&mtLxtij&<7>&oi3Lm?tbtem&mi^t. ^m&mtmTtf. 4oonm 

J*l±aO500nm*^(Dff-&^^5tt. 500nm &±.i.O 550nm*I (fl^fe^ 
^sfei. 600nmei±EL0660nm^5i(D^fe^^§3fe<!:, 550nm&-t.S.O600n 

(Sr 1 .. 1 . b1 . ll Ba. 1 Ca !>1 Eu x ) 2 Si0 4 
tztzL, al , bl .xl*. O^al gO. 3» 0<b1 ^0. 8.0<x<l£j|i£ 

cct\ BtlIH<b^x£!cfcit^ai „ bi , x©g&flSf±„ M&f*a>l&lc$t-f 

0<a1 ^0. 2, O^bl ^0. 7.0. 005^x^0. 1 , $t>lC»*L<fi. 
0<a1^0. 15.0^b1^0. 6.0. 01^x^0. 05&ffiE.-? &mmT:&>Z>Zt *< 

£51^ 250~300nm#i£[cMtf — ***U 1 OO- 500nm©/£l^SfBH 
i&LT\ 55O~6OOnm(Z)||^~m~*t0!)a£g^i|8lC^3fet°— *£=ff 

BtrtEaitbi t\-rti^oiciaL\ii^icii, MTaSim^gA^i^Lfc^ 
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(Sr,_ a1 _,, 2 _ x Ba a1 Ca o2 Eu x ) 2 Si0 4 

f=f£U al . b2 s xl±. O^al ^0. 3.0^b2^0. 6. 0<x< 1 £$S£f 

&&fiiT*fcy. tti&am-stmcm&frb. $?£l<i*. o< a i ^o. 2. 0^ 

b2^0. 4.0.005^x^0.1 . cty»SL<f±. 0<a1 ^O. 15.0:gb2^0. 

3. 0.01 ^x^0.05£^£^&f&{E|-e&5C<!:*<M£U^„ 
*fgB^^=^>&^^tt:SI^^^-Icfct^T,#fe^S3t«:I*TI305(1)X^*(2)<D 

# ft £ 3t liT IB© ( 5 ) <D & ft ^mftt*T*& 3 d t * L U . 

(1 ) UT<Dit¥&X*m*h%it£®&l£mzLXtj:%/\amMt&Mi!t&; 0 
(Ml,_ x Eu x ) l0 (PO 4 ) 6 Cl 2 

fcfcL. M1 f*. Ba. Sr. CaS^Mg(DpAvt>gli^i»'>*<i: : t-0<©T;U*'J 

±^^Stc^> x[*o<x<i £;H£-r&&{irfc<5> 0 

(2) jaT<D4b^^-ea$tu-5'lb^^^±i*lrL-c^^T;u5>^^M3fefl!o 

(M2,. )I Eu x ) (M3 1 . y) Mn, 1 )Al l0 O 17 
fcf£U M2I*. Ba. Sr&t;Ca(DP^b]l[itL'&'><C<t : fe-0©T^*'J±^ 
&Jg5Ef^. M3fi . MgSUCZnCO^&Sl^tt^ii>'Si:<i : t— O055c^. x. y1 |£. 

#*.o<x<i.o^ y i<o. 05&ms.-?z>§kmx°&% o 

(3) UTo><t¥&xm£h%it£®$±mzLxi3:&Tj\'S>Mmmib&o 

(M2,. x Eu x ) (M3,. y2 Mn y2 ) AI, 0 O 17 
fc*£L. M2f*. Ba. Sr&tfCa©P^£5Il£*l&^fc<«t* — 0<DT;U*J'J±§i 
^MtlM. M3I*. Mg&tfZn(D§¥A^jif£ft&4>&<<b£-0<7>^f|i. M3li. M 
g%.ltZn<Dmfr*mi£*l&'pl3i<tl, — -?<Djtm. x. y2te. 0<x<1 . 0. 
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(4) fil T <Dit m & X-m £*i S it ft ic L-C^-i. Eliltt It 3t <*o 

(M1 ^Eu^SiO* 

fcf£U Mil*. Ba. Sr, Ca&l/Mg^gpfr fciltf *l&'Ptt< t^-^ (OT )V± 

t )±m±m7tm.x\to<x<'i&ms.?%8imT:S!>% 0 

(Ln^EujO.S 
x l±0 < x < 1 $ ii S-T -5 IfefilT'fe i> o 

w#T?«i*ufc**ji**-r-55a*nLED-eft*cfc*<»*Lt^ 

^<b^U-!7Am<b^«g#*tt:-T?«lB6Lf=SI3teJi$W-r-5i6SI«1-LED[*.St^ 

3lfe*RaJ&«70J2l±.ao 1 00*5HT?fc^^tA<ff *LLX„ 
Z©5F«&*ft«RaH:, «fcljff *L<Ii80Iil±B.-Z> 1 005fe;g§, «fcy-»#*L<f4 

mz>¥-m&&ftm?-zm^x&iibmm&ffim?z>t. sammoSRaflDBfeiR 
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Efe^HlCfcMf (x. y)*^ 0. 21 ^x^O. 48, 0. 19^0. 45 

<D&Hlzfc&&fe&&£»o¥#ftfg3fe^Mr'fco-t, mi$k4ti*mtf. 400n 

m&&OMft : £1&'3m&%knfttet, 6OOnmlil±lO66Onm*l0MM 
ICflpte— *£^a^fe^<D*i&£tfcO#fe&ja3t&£:. 550nmKi±JaL060 

So 

07. gam<DLED^h-y^>^. LED:5ffl^Wfc<!:<D#M5jt{gg-^ LED 
Mrt^RlBJ*r> mWLEDJT, LED#E1iCfl\ LEDMSfeSft^ O&giiBJgSS 

^ 3 i*** bj a> (D mm m ® t?& s • 
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m 1 o i* m mm 2 o> * m m * <d % % * ^ * h ju * ^-r a & „ 

011 (±Jt^2(D#^f*:|g^m : i : -(D5l3feX^^h^^^-rgi-eife-l> 0 
EiaiillSIE^scD^^^^m^tD^ifex^^h^u^^^-ST'&^o 
E 1 3 1* >> 5 j. U — : > 3 > f c J: -5 £ ^ ^ © jg # * ^ ^ h ) U $ ^ "T mx fc » 

g|14l**>Sa.U— < >3^iZ*&&&&lt0>§£%;^5hJl>%7f:-?mX&Z> o 



tzMmommt*$£%m=¥- : £7f:LX^Z 0 mzi*. <J-K:7U-A8<DT^l/h-'J-K 
fCig[ffc*^^9fCiS^^LED1 £$»a»«T*£fc*f=, *v?9rtK, BGRYg 

®J|10T*itj£Lfcf§£<D¥^i*#g#ifi^£^LTl\.5> 0 S3li, Mffcl 1 rtKi£3t 
nLEDI^ag-r^irt^lC.M^IIrtlCBGRY^^^S^O. 4. 5, 6)£rt£ 
Lfcmfll^^^LfcS^^M2^IS[tfc^3t<C^'y^^^^<7)^^i*^3t^ : f-^^ 

g|1 ~S3(CfclN-C, ifi^^LEDIli, 350nm^x.flO410nmWT, »*L 
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<b£fcT?ffij£Lfc£5fcJf £^S*m£&m^a^*&LED. U— 
— h\ B5#g#U— 9 s — y-f*— h\ *i«xiy$H3;i,5*sMz:/;*(EL)**-, *i8£E 
) T* fe ■?> o Cft S> i£ £ 9Y LED l ir IE Ep »D X 14 «2%3 A L T , tij IB 5£ g^ffl 

3*&<*Jl2l*. jfi^^-LEDI A<JftOifi^^3fe^«»i|KLT, CIEfeJfcgJfCfclt&SS 
ftfej£j5(x. y>#.0. 21^x^O. 48.0. 1 9^ygO. 45©f5ffl^fc-S S fe ^ 
&/c3£&T<5fc#>0>*©T?ifcy , jg^rtLEDI jWfeOi££ttjfe£l!ftlteLT400niTi 

ft ^3£, >£S£*fLED1 #1&^i&mftli£»&'&.LT500nrnl>Ji±B.'355 
0nm*;1§(D«€M^lwf|^e-'>^W-r«)l^fe^0>®3t^S[O^a^^3t«:4t % 
jfil&ttLEDI *<tttOi&agn7t^l!ftlRLT600nrn]U±fiC)660nm*jS(7>^g^i 

jftOi6^n*^KJlxLT550nmJa±aO600nm5lcj|§(D;fifi«ililZf|3fee-<7 

$ mr a m fe & <b m * £ J& o n & ia # e £ # t; . 

^3fe*®2l±.fi(IIBCDBGRY®3fe<*|4^(3. 4. 5. 6) £ *^^ti^# TflS 

s^turii, x#**>»iis, TWivmm. **«msk8iss, mrmm. 

0^mJa±fiO1mmUlT. LXI4 1 00 fJ mW±lO700 // mJSl TX°$>& B 

^3fe(*@24'fl>#femS?fe(*^ ; f-3f4. iSSt^LEDl *<JfcoiS£tt3t£i!ftJKL. 
T, 400nmJa±fi0500nm5|£3|fl)^^fil^lC^3tt 0 — ^£^-r-2>Wfe^<DS 
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& <» U 3fctfc <fT £ 0) <fc „ 

(i)TIBO^^Sr^$^§^b^^$3ttt:|CL-C*^/\a^^^3fei*o 

(M1 l ..Eu,) ia (P0 4 ),Cl a 

fcfc'U Ml li , Ba, Sr, Ca&t/Mg<Df|^b^l£;h.&4>&<<h£-0(BT;U* V 
(M2,.,Eu„) (M3,_ y1 Mn yl )AI, 0 O, 7 

fcf=U M2lt, Ba, Sr&ltCa<Dmfrt>M\£*l&'Pte<ti>— O0>TJUAU±fll 
#H5c?lt, M3li, Mg&tfZnam^i^ff ;h,<&4>&<<!:4,— ofl)Si s x> y i f±, 
0<x<1 , Osgyl <0. 05^iHS-rSS{i-efc^ o 

^fc.«{F^M*L^#fe^®3fef*:<D*«:09tLTr*, BaMgAI, 0 O l7 : Eu«\ (Ba. 
Sr) (Mg, Mn)AI )0 O 17 :Eu 2 \ (Sr. Ca. Ba. Mg) )0 (PO 4 ) 6 CI 2 : Eu 2 \ Sr s (PO 
t ),CI:Eu 2 \ (Sr. Ca. Ba) 5 (P0 4 ) 3 C1 : Eu 2 \ BaMg 2 AI J6 0 27 : Eu 2 \ (Ba. Ca) 5 
(P0 4 ) 3 CI : Eu 2+ #if£3l [f ZZttfX'ZZ* 

(3) TiBOT^^^-ea*ti-S)^b^^$i:<*l-L-C^i)T;U5>M^m3fe«:e 
(M2,_ x Eu x ) (MSj.^Mriy^Al.oO,, 

fcfc*U M2tt, Ba, SratJtCa(O^A^P,^litl?)^^<t4,-OCOT^*»J±^ 
£Mtc^, M3li, Mg&lfZn0W$frP>mtttlZ'Pti:<k*>-r>O)7im. x, y2fi , 

#*,0<x<1,0. 05^y2<i£jg§£-r&fgrfii-efe.5 o 

(4) TIE<IHb^5£-eg$*tS<b^^*±i*lcLr^^^^S5 l fei*o 

(M1 l . x Eu x ) 2 Si0 4 

fc7=U Ml tt,Ba, Sr, Ca&lfMg<DmfrZ>Mi£*t%'Pt3:<t&-'D<DT)l'i3 

, )±m±m7bm.xi*o<x<-i&ffis.-rz>mmx~&z> a 

mimmLim&m&ft&tom&mtLXH. (BaMg)AI, 6 0 27 :Eu 2 \ Mn 2 \ 
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(BaMg) 2 Si0 4 :Eu 2 \ Ba 2 Si0 4 :Eu 2 \ Sr 2 Si0 4 :Eu 2 \ (BaSr)Si0 4 : Eu 2 \ (B 
a. Sr)Si0 4 :Eu 2 *fc±T£#ff&CtJb«T?£& 0 

m-t M*L<l*TI2<5)©M3fe^t-r-5<Z)A<«fe^„ 
(Ln^Eu^OjS 

fcfc*L, Lnl*. So, Y, La^t/Gd0)SIA\t)SI**t^^'EC<i: : fc-O©^±^7C^, 

ms&m&Ll^&mm%&5(DM:tem£l,Tlt. Sc 2 0 2 S:Eu 3 \ Y 2 0 2 S:Eu 3 \ 
Ln 2 0 2 S:Eu 3 \ Ln 2 0 2 S:Eu 3+ . Sm 3 \ Gd 2 0 2 S : Eu'^if £f£lf £ 

fiifefM^ + iDflftifcSJfctttt^ei*, ifi^M-LEDI J&<ttOiS*i1.*£flftJ|JlL 
T, 550nml2l±B.0600nm**a)a*1l«f=3i6*fcf— ^^t^tfel©! 

(Sr,_ 0l _ b ,_ x Ba a( Ca bl Eu x ) 2 SiO 4 

fc£U aUbl s x\ts O^al ^O. 3. O^bl <0. 8, 0<x< 1 £iS£-T 

ftftfll. »*L<(±, 0<a1 ^0. 2. O^bl ^0. 7. O. 005^x^0. 1 , J: 

7 8tU<tt, 0<a1 ^O. 15, O^bl ^O. 6. O. 01 ^x^O. 05T?fc£ o 

(Sr,_„ 1 _ b2 _ x Ba aI Ca b2 Eu x ) 2 Si0 4 

fcf£L,a1,b2 % xf* % #* % 0^a1^0. 3,0^b2^0. 6 > 0<x<1fl£f 
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(Sr,_ al _ D2 _,Ba a1 Ca b2 Eu K )iSi0 4 

fcfiU al , b2 >X li % =&*.O^a1 ^O. 3,0^b2^0. 6, O <x< 1 % ft *L< 
it. 0<a1 ^O. 2,0^b2^0. 4, 0.005^x^0.1 , <fcy$?£L<l£, 
0<a1^0. 15. 0^b2^0. 3, 0.01 Sx^0.05&ffig.T Z>l&MVfoZ> 0 

(Sr,. a2 . bl . lt Ba a2 Ca b , Eu x ) 2 Si 0 4 

tzt'L. a2. bl , xl£, 0^a2^0. 2. O^bl ^0. 8. 0<x<1 , *?SL 

<l*. 0^a2^0. 1 5, 0<b1 ^0. 7, 0.005^x^0.1 , <J:y$?£ L<(*. 

=&*.0^a2^0. 1.0<b1^O. 6. 0.01 ^x^0.05£j3&£1--5&MT?fc<i> o 
fljI3#3£l::fclt&a1 % a2, bl % b2tfttC>IAJ:U ***l*tt«©fflfi&T?H\ 

ftr*ia«*<±c*. frBB*Bffli*!j:yt**^*«©ttja-ctt36ftA<»«* 

#*©*3te#£tt^a:bttT*. itRatf>Gfe&3fc£StO# 

BR-eii*«aift4<B<, **i*»tt©iu*-e.*, jaaa&©±*£&£(c3gftBft 

oioo//m&T©*©-e&*u££ys#* ik%wo-B ■#©©**, A¥©s^£, 
motto-mom mo wmzunomm-z. i *i mi2i±.&o 20 /.men* 

#»*L<, 2 ju m6l±101 0// m»T*«J:y»*U^- ttJS$Mil=Ol*T[* , 0. 
01 /lm*ai»t^1000/<m*iffljt*|ll«$*ftlttul<«fet^, *«DI4S<!:i^C 
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lfflfB0>£&i&g5fc#(*> •g'jX.li. fIia3ti)c(J.EIectrochemical 
Soc.Vol.115,No.11(1968)pp.1181-1184)l-|Bi|(D^-fi£^^[rJ:oi:iJ^i)C^ 

B4^&^^-& J: ; 5(-> YAG^g^fcft^l 00nm~300nmtti£. 300nm~37 
Onm#i£, 370nm~550nm#i£O=*HFr[CBlgt°— ^^%L, C *1 1> & * 0> & 
jffi^^H ft O 3fc£ IRIRLT „ 5 5 O ~ 5 80n m <D ft (ft ~ SI (O &M* \'%% t°— 

250~300nmtti£|C|S!)igt o — £**U 100~500nm© 
j£0^^^aP*3<D^^lRl|XL-C. 550~600nm(Dft5i§~ft~Ji(D&:g$Iigc{C 

¥ 0) m 3% If C t £ =b A> -5> . 
LfcA<o-C.tHrEaift***ft;**felRStt*l«ft^6i:LT**ftIS2lz^«)* 

fcfc. BtrlBLfcal , a2, bl , b2. x0ftttttlBrt®tBjft«)&atttt%ttTffe*L 

m 7 i±*fg h I- «i« ¥ $f*#g3t£g a? 01$ ^ -ria -efe & o 

S5li*f|B^a>iti#«:f|^^^^fflLvfc^^>K^(7)fiB^^M^^L. 06l±* 
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^©153(DBSBJIigl^i3l^-C. »^Ltx-£SJ^Ii2000KJa±fiO1 2000K 
KIT, #£L<l*3000Km_t&-31 OOOOK&T> ££>l::#1=L<[£3500KJa± 

Jte<D^Sl^iSBJLfc#^«s^^^^12^ffll>T^mLTfc+ll*l> 0 *fc.^# 
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mmf&mte£<Dn&w&iz&&m%mT<»tt&MM*>&&m-izx$&&oiz^ 
zztt&iz^ §&%mw.G>mv&mwLZ { ^z?)\,\zx*%z> 0 

£M mx$. a<f? tewmzm-f&wmm&mwiV. TrV-i^mzmMmmmm* 

*mwnzgk&*mteft?bmmiz. mmoumi iztmi,tz. &&&& 
tm^H^mi^m^m^m^x^mm^m^^ztiz^-Dx.m^tMcom 

mmnwrni \z^.mo>^m^§t%m^m^xmi&^tz%%mm.tznxi3i<. 
^Mmiz^^m^^mmit.mm^n^m^tmmm^mt^m^ 
t>-£xtez>¥mi*m%mmx3i3vxi,&\,s 0 z<d±oizlx&. mmoftm&imtf 

W&%k&%ii&%{M2i- x EuJ (M3 1 . y ,Mn y1 )Al t0 O, 7 (fcf£L, M2I*. Ba. Sr& 
VCa(DMfr%Ml£ft&&te<t$-^><D7)l'l3')±m£m7Lm. M3I*, Mg&tfZ 
nO)mfr$>mit*lZ>'J?tt<t : b — -2G>7tm. x v y1 [£. 0<x<1 , O^yl <0. 

05£ffi8.-tZ>m{feX&Z>o )<Ditm&Xm$tl&. (Ba, Sr)MgAl l0 O l7 :Eu 2 *. M 
n 2 *T;US>^m#feS3t{*(M2 = 0. 9Ba + 0. 1Sr,x=0. 1.y = 0. 015)t 
U ItfilRSSfcttSCMZ^Eu,) (M3,_ y2 Mn y2 )AI 10 O 17 (fcf£U Ba, Sr» 

tfCa0)i¥*i&&r2*l£4>&<&t — O0>T;U*V±m#M7C^. M3li. Mg&tfZ 
nC0l*^bgf£;h,54>&<<!: : fc-O<Z)7cgi, x.y2(£. 0<x<1 „ 0. 05^y2 

<-l&ffiE.-r&$!LmX&>& B )<Dit¥&X°m£*l&. BaMgAI 10 O (7 :Eu s \ Mn 2 *7 
;US>^Jgfifimafcf*(x = 0. 1,y = 0. 3)<hU ^fe^g&ft:* (Ln.^EiO O z S 
(fcf=U Lnl*. Sc. Y. La»lXGd(D^^b)lli*^i)^'Ei:<i:t-0(D#±m7U^, 

xi*o<x<i$iis-r*iafi-e&^o)a)'(b^^'ea^^'i.Lao 2 s:Eu 3 ^^ 1 b^ 

#fejt&fc(x=0. 1)<>:L.mfe^mpti*S(Sr 1 .„. b1 . l Ba a1 Ca M Eu > ) 2 Si0 4 (fc 
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f£L, al , b1 . xl±. O^al ^0. 3 s 0^b1^0. 8 , 0<x< 1 

mX'&Z„)Oitm&X~m£*l.&*£k<J>m&m&* : £1rZ^ (Sr. Ba) 2 SiO<:Eu 

2 *^^nfeS3ti*(ai=o. i.bi=o,x=o. 02) ti,tz*mft%%m=i-*w. 

ttLEDli. M<b#'J«7 A%kibi*®¥mteX*ffif£Ltz5£lbmZmL. jfc:g380nm 

g380nm(Oifi^n3tI!)®Tt?a>, #fe^5fe*. g|£ 

&Mfeiiftfc(Z>ii3fc&CD^*'<'7h^£Sl5©(aK CdK (f), {g)fC^Lf- 0 

$55 : 1 4 : 42 : 24, X7K4rV^ai«!:-ttt»m^tt:(;g^M^tt:) «k©MfiilJ^$2 

o:8o<tu, %k%wmnnnw.fr*mGoov™t\.T¥m&m%mttmfiLy.tz 0 
tt^tzi^iz^m^wm^izmmm^tmcm^^^tm^m^t^ 

(DW.mm&.nfttomommmfriz^xte. mmmKDZ-m&f&ftm^tmt 

IzLtz* 

Hi 130)11^1 fttf Jt««1 <D^««:fl3fe^^<7)i5^nLEDfC1 OmA^ilL 

3tOfiSS, Duv, CIEfeMKfcft&Cx. y)ffi % Ra, 7fe^©ffi*tfil$, 
;U^Sl3fe*>;Vf A(MCPD-7000 : *^m^fc£#*t§S) £ffl<ATfrfil6Lfco d 

<&#§3fcX^h^£@8£g9l::^t% ^1 J^bfri&^J:?!-. Slicf5]i:feSJg(7 8 
80-9500K), Duv(-15. 6~-8. 7) % fejg(x = 0. 290-0. 301. y = 0. 

278-0. 293)<D&&m%<D&£xit^*&wiz{%znMm-i<o¥mi*&ftm : ¥' 

^U3feS£(8)1 25%)£ii;^Ra(68) i^m^tz. 
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<K) 


D u v 


X 


y 


Ra 




mmmi 


8540 


-12.3 


0.297 , 


0.284 


68 


1803 




9500 


-11.3 


0.290 


0.278 


31 


1470 



^fe^S5fe^S(M1,. )( Eu x ) 2 Si0 4 (7c7 v £U, Mil*. Ba. Sr, Ca&tf Mg<Dl¥ 

^m\£H%'}?K<t*-'2(»T )\,-h*)±m±m7tm. xf*o<x<i £S£-r«ft<i 

XtbZ> 0 )<Dit¥3tX*m£ftZ>(Ba, Sr) 2 SiO + :Eu 2t &^i&**fef*3feft(M1 =0. 
4Ba + 0. 6Sr, x = 0. 02)±:LLT, Hfelt&fts ^fe^ofe*. It 

^»feM3fe**:,^feM3ti*^fe^3t^£DiS^SMilJ^(±50:29:64tLf= o 

fe^Jt. Duv, CIE-&SEIICfcMt^(x. y)fi| . Ra, jfeXOfiftflftS 
MLfc. fg^^a2(c^-r o HJ£^!l2tifc^2<D#^^^^ J FA^o 

feSSE(7880~ 9500KK Duv( — 1 5. 6 8. 7KfeJg(x = 0. 290~0. 3 

O1,y = 0. 278-0. 293) <D & &.mitO&tXte, *5£W[Z%&mMm2.<J)^m 
f*^^^^©*^, jgt^mC^I 13%)£i^Ra(86)A<#£;h.7=o£f::,l5ife 
W 1 (D^sp&fg&fft^-ttb&LTt. E^5fe^tsl^Ra^^A,^fc 0 
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(K) 


Du v 


X 


y 


R a 






8360 


-15.6 


0.300 


0.282 


86 


2040 




8630 


-8.7 


0.294 


0.288 


66 


1810 



(11^3) 

9^.mmfft^(M2,. x Eu % ) (M3,. y ,Mn y1 )AI, 0 O 17 (fc/£L> M2!i % Ba, Sr£ 
n<DMfrh>M\£*l&'Pte<k*> — '3 0>5im. x, yl 0<x<1 , 0<y1 <0. 

m&mttbw. mfes^fls^ji^msid^^-t 1 2 : 1 2 : 20 : 77£UbK*r*»ft 

mBT^<0 > sirISBaMgAI 10 O 17 :Eu 2 *7;U5>^&#fe£ftft©^3fe*^h;U 
£EM 50)(b)|r^:Lfco 

n j(g fly 1 a t; 2 £ iu t« i z % m 12 l tz ¥ ^ i* is % m * & o a a m # <*> a Jt % d 

3%)i^LNRa(92)A<#bHfc„ 
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[S3] 





(K) 


Du v 


X 
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Ra 






7880 


-9.7 


0.301 


0.293 


92 


2259 



Wfe^m^i*$(M1 1 . x Eu < ) 10 (PO 4 ) 6 Cl a {fc7cL. Ml tt. Ba, Sr, Ca&tfMg 

<Dmfrt>mi**iz>'pt?<ti>— ooT)\,i3*j±m&m7im,xit > o<x<'i&ffis. 

-f&m.mX°foZ>o)<Dit¥3:X°m2*lZ>(Sr, Ba), 0 (PO 4 ) B CI 2 :Eu 2 V\QilS^i£W 
feM5fett(M1 =0. 75Sr+0. 25Ba,x = 0. 01 ) <tLfcl5*M*HJg^1 tmCgk 

#v*m&m%m : ¥-(nMm4)&mftLtz. mm380n m o>&mftitm&TX(D , 

frlB(Sr, Ba) )0 (PO 4 ) 6 CI 2 :Eu 2 V\P^dg#fe^3t«:(0^3fe^^^h;U^i2l15 
<D (c) IC^Lfco 

[l§4] 





(K) 


Duv 


X 


y 


R a 


9tM<D 




8480 


-12.2 


0.297 ! 


0.284 


66 


1820 
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380nm<Di££t*t-3fcKligT-T:% 0llflr?;U?f|%*>*-T- A ( MCPD- 7000 : ±mW 
?*a*a«) £ffil^Tll;J«Lfc, TlB(1 ) ~ (4) ©^^^(Dfl^X^^h^^- 
^(Sl^Sigl5H:390-780nm,^g^J^:5nm)^ffl^fc o 
(1 ) BaMgAl 10 O 17 : Eu 2 *T;US>^*&*feg3fc<* (HJS^ 3#8f?) 0 

(2) (Ba, Sr)MgAl 10 O 17 :Eu 2 *, Mn* + T;US>^*g|ifig#te(f|j!i£0$ 1 #81) „ 

(3) LaO.S : Eu»Bftttfl:1fe*&3t%tt 1 #KB) . 

StUfeSltSOOOK. Duv = 0©aft3R*4<»5»*t**3f=, , IWlBTJU5> 
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o r , D 3. ) 2 ^ > l^*E'U 




0% (ltfe^3fete&L) 


10 0 
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J. 1/ o 


2 0 % 


10 7 


3 0 % 


1 1 1 


4 0 % 


115 


5 0 % 


119 


6 0 % 


12 4 


7 0 % 


12 9 


8 0 % 


13 4 



msit, BaMgAI 10 O 17 :Eu z+ 7;i'5>lgl&»fe^3fef£, (Ba, Sr) MgAI )0 O 17 : E 
Ba) 2 SiO«:Eu 2 *g||£Stfejl5tett£jta;t.&C£:{Cj:^T. fi fe^3fcfl>iS3fcSiUt# 

1913(a), (b)IC s Mffii/Sa-U— >3>Lfc&fe^5fe(feSJ^8O0OK % Duv= 
0)<D%%7.^ J Ph^(Dm^ir o Sl3(a)l*(Sr, Ba) 2 SiO, : Eu 2+ 3£^£St£m 

(StSStfie) 
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(1) BaMgAI 10 O 17 :Eu 2+ T;US>^^#fem5fe*(HJSfi?!)3#^) o 

(2) (Ba, Sr) 2 SiO 17 :Eu 2 ^^^fe^3fef*(Hil£0!l2#PJo 

(3) La0 2 S : Eu 3+ ^^^*feS3t» 1 #B) . 

(4) ^^<D^^«|^^-ri)(Sr, Ba) 2 Si0 4 :Eu 2 *Iiit&ftfe1ifttt(^JS 

33, a6fC^^-efe^3fea>3fem©^S*jil*, SUSffilSlCfclf S(Sr. Ba) 2 Si0 4 :E 
[^6] 



(Sr, Ba) 2 Si0 4 :Eu 2 + 


(&iSg8 OOOK, 
Du v = 0) ©3fcs£<0ffi**M 




12 0 


10% 


12 2 


2 0 % 


12 4 


3 0 % 


12 6 


4 0 % 


1 2 9 


5 0% 


13 1 


6 0% 


13 4 


7 0 % 


13 6 



*6I±. HJg©l5(Z)ii^tP^IC, BaMgAI, 0 Q, 7 :Eu 2 *7;U5>&ig#eii5fett;. 
(Ba. Sr) 2 SiO l7 :Eu 2 ^g|^iSt'feS3fe^,La0 2 S:Eu 3+ ^^4b^^fem3fei*fC s 
(Sr, Ba) 2 Si0 4 :Eu 2+ ^MHfe®3fe»:^JPX.i)C<l:lCj:or. &&% t Jt(Dmib 
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014(a). (b)lC.flfB^5iU/— ^a^Lfcefe^JtCfeSSSOOOK. Duv = 
OXDfl^X^^hiKD^^^t-o H4(a)li(Sr, Ba) 2 Si0 4 : Eu^g^gftfeit 

t<az>¥mfc%ifbm : ¥-\z&-DX. mum Jttem&m m&jfk&yti*. # 

x.mmm(om.i^^m^biz^^Mis.T^mmma>ttm.m^n^.^ 

K^Rao&^^i&^^m^^tm^m^t^x^^ot^zm^m 
%^tLxmMm^^mi^^tiz^j.YAG^^^m^tz^<D^m 
t*mftm*zit%frtz&cm®m<D¥mi*f&ftm*£t6:z>o 

i±x^m^iz^-^z.tizj:^^m^a.^Ra(o^^%^wi:-o^m^m%m 
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m * a) m m 

y)#,0. 21^x^0. 48&i;0. 19^y^O. 45(7)^aiCfe-5.d 
BUlB®ft&Jl(i. 400nmJil±aO500nm*j||a)ifeS^M^fi3tefc o — 

(Sr,. al . bl . x Ba al Ca b ,Eu ]t ) 2 Si0 4 
fcf£U al . bl . xli, O^al ^0. 3. O^bl ^0. 8»0<x<l£3§S 

CSr 1 _ a1 _ b2 _ > Ba al Ca b2 Eu I[ ) 2 Si0 4 
fcfiU aK b2, xli. O^al ^0. 3 N 0^b2^0. 6. 0<x< 1 

4. 1&IE»fe^^3fef*A<Tf3©(1)XI±(2)(D#fe^^3ti*-efey, WlBi^fe^ 
^3t«:^TiB<D(3)3ll*(4)a)Stfe^m3tett:-efey. t(FlB^fe^^3fe(*Jb*TfE(D 
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(M1,.,EuJ 10 (PO 4 ) 6 CI 2 
fcf£U M1 Ba s Sr. CaZLlfMgOmfrZMltft&'P^t*,— O0>T)V± 
■J ±^#B TcfSf. x ItO < x < 1 £ S&fi-t * Weft £ o 

(M2,. x Eu x ) (M3,. yl Mn y) )AI 10 O l7 

fc*£U M2I*. Ba, 8r&^CaO)«3bv&atf4x%^«:<£: : &-oa>7JU4|iJ±SI 
&Jl7cii, M3I*. MgRtfZnCDpA^MIift&^cK^— O^jct, x. y1 It. 
0<x<1, O^yl <0. 05*HS"r$»fl!T?&*o 

(M2,. x Eu„) (M3,. y2 Mn y2 )Al 10 O, 7 
fcf=U M2tt, Ba. Sr»0fCa©»3^&atf*l*^<i:ti— ?<J)T)\,M±m 
#M5EiSt. M3tt, Mg]RtfZn(Df*jb^af£ft£'>£<££-0(Z>7Cf?l. x. y2f*. 
#*.0<x<-|.0. 05^y2<l£SH£'r£fS[<iT?fci)o 

(M1,_ x Eu x ) 2 Si0 4 

fc*£U Ml l±. Ba. Sr. Ca&tf MgCDPfr &ai£ft3^fc<£*-0<D7;U;*l 
(Ln w Eu a )0 B 8 

fc*£U Lnfi. Sc. Y. La&tfGd<Dttfr&Sf£ft«4r&<£t— OtD#±fl?c 
fi.xliO<x<l£;1S£-f*$fcfiT?fc& 0 

6. fS**^e»«Cfc*U*afe363feCD¥i*afeM*(Ra)j6<70a±a.O100 
8. 350nm^S^.B.O41 Onm*mOjffiSfil^lCf§3fee-^$^t-§fg3fe^& 
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380nmja-haO780nmKlT(DnI^l^^J|E[r5l3tt 0 --i7*^-r5^3fe^]teO 

y)*«, O. 21 ^x^O. 48.0. 19^y^0. 450)©Sffll^fe-5 Sfe^3fc£ fifeO^# 

mi3^3fe«:Ji)E>^400nmm±fiO500nm^^<D;1?^|il|EfCf|jfet 0 -<7^^ 
•ri>Wfe^(DS3fe^iftO#fe^m3fe^<i:, 500nm&±M0550nm*;&<&}j£:S : 

fct, 550nmJU±SO600nm*5i©ieS^li[C^5fet 0 — 
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